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Q3
(1)

(ii)

(iii)

(a) Crack initiation, crack propagation and final fracture, as follows:

Stage I crack growth: development of persistent slip bands resulting from
dislocations moving along crystallographic planes Ileading to stress
concentrations

Stage II crack growth: the fatigue cracks tend to coalesce and grow along
planes of maximum tensile stress range.

Final fracture; this occurs when the crack reaches a critical length and results in

either ductile tearing (plastic collapse) or cleavage (brittle fracture)

!

Loading direction

[10 marks]

(b) S-N diagram

Log §

Log §

N 10° 10° 107

(b)

Paris law shows there is a logarithmic linear relationship between crack growth rate and
the stress intensity factor range during cyclic loading of cracked components
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(c)
At fracture

Kic = 1.12 o (n acrit) /2
acrit = critical crack length

Therefore
acrit =(1/n)x(Kic / 1.120)?

acit =(1/7)x(200/ 1.12.150)2 = 0.451m

[10 marks]

[13 marks]
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